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_VERKHIVKER, G.P., inszh.; LAGUTKIN, O.D., inzh.

Caloric properties of Freon-12 in the supercritical reglon, Izv.vys.

ucheb,zav.; energ. 4 no.5:72-76 My 161, (MIRA 14:6)
1, Odesskiy tekhnologicheskiy institut, Predstavlena kafedroy
teplotekhniki.

(Atomic power plants) (¥Freons)
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M;f gas combustion products allowing for disseciation
Insh,-fis, shur. 6 no.6168-73 Je '63, (MIRA 1616)

1. Tekhnologiéhealdy inptitut imeni M.V, Lomonosova, Odessa,
(Saratov—-Gas, Natural)
(Combustion)
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AUTHORS : patskovskiy, V.M., candidate of Technical Sciences,
'!ggggigggx*_ﬁ¢g.. Engineer, and
Lagutkin, 0.D., Engineer

TITLE: Calculations of mixing of flows of gas and liquid
PERIODICAL: Teploenergetika, 1961, No.9, pp. 92-93
TEXT 1t is often necessary to make calculations relating to

mixed flows of gas and liquid, particularly when the liquid
vapourises. One instance is the intermediate cooling of air in a
compressor by er between compressor stages. The
object of the present article is to provide an approximate simple
solution for this particular problem. 1If the gas and fluid are
mixed and ro liquid is present at the discharge from the mixer
(dyeo = 0; Ppo gpnz) we have the following expressions:

i o (%)

i, + dpp dpz - i1 T 9m igy - 91 P
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+ d dp o (6)
indexes (1) inlet to mixer;

(2) discharge from mixer; ¢ liquid; 2 dry gas; n Vvapour of

injected liquid; ¢ saturated vapour; i enthalpy in kcal/kg;

d flow of liguid or vapour per unit flow of dryv gas kg/kg;

R the gas constant kg.m/kg°C. The application of these equations
to the cooling of compressed air by water injection is explained.

A nomogram is given to determine tpg and dp2 from given values

of trj1s, 4dn1 and ps when injecting water into unsaturated wet

air until it is gaturated. In drawing up the nomogram it was taken
that iyl = 15 kcal/kg, a = 0.413 kcal/kg®C; b = 598 kcal/kg.

The method of using the nomogram is indicated by a dotted line.

For convenience two scales are plotted on the dp2 axis. The
difference between by the equations given

Ccard 2/3
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The notation used here ist

the calculations made
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E194/E155

above using a slide rule and those obtained by t
differ in practice by 1 -~ 2%, Y the nomogram
There are 1 figure and 2 Soviet references,
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VERKHIVKER, G.P.; SHEVCHENKO, G.Z.

Increasing the efficlency of high-duty gas-turtine units, Trudy
!, tekh, inst. 14:131-38 162, (MIRA 16:12)

1. Rabota vypolnena na kafedre teplotekhniki Odesskogo tekhnologi-
cheskogo instituta, Rukovoditel' raboty - doktor tekhn. nauk

prof. Gokhshteyn, D,P.,
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——
Expansion of existing elactri
energ. no.1l1:71-78 N 158, © pover plants. Immizrcgzb'i;ﬁi;

1. Odesskiy tekhpolosi
AR gicheskiy institut 1{ 1
stavlena knfedro; obghchey teploteldmiki?eni ¥ Stalima. Prod-

(Blectric power plants)
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AUTHORS Gokhshteyn, D.P., Doctor of Technical Sciences and
Verkhivker G.P., Engineer
TITLE: “Some Methods ol Reconstructing steam Turbine Electric

parogazcvym skhemam)
PERIODICAL: Teploenergetika, 1959, Nr 5, pp 33-37 (USSR)

ABSTRACT: As a number of steum-driven power stations become
tonverted to natural gas fuel, it will be possible to
make extensive use of opeén-cycle gas-turbine installations,
A combined gas-gteam cycle offers thermo~dynanic
advantages. If the heat of the gas-turbine exhaust is
used to heat feed-water for the steam cycle; the amount of
steam tapped from the turbines for this purpose is reduced
and the output for a given steam consumption can be
increased by 20%. A combined gas-steam installation can.
quite easily be introduced into existing stations with
Guite small cost for equipment and structural alterations,
The simplest steam~gas circuit for reconstructing existing

Card 1/7 installations with 100-Mw condensing turbines type VK..100~2
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Some Methodis of Reconstructing Steam Turbine Electric Power Staticns
Using Steam-Gas Circuits
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is given in Fig 1. 1In this the turbine exhaust gaseos are
used first to heat the air entering the combustion chamber
and then to heat the feed-water of the steam cycle,

Table 1 gives the results of calculations of the effective
efficiency and output of a steam-gas installation using-
the circuit of Fig 1 for various feed-water temperatures.
It is shown that the efficiency of the steam-gas
installation is increased by raising the feed-water
temperature after the water~gas heater. The increase in
efficiency is quite marked up to a feed-water temperature
of 220°C but beyond this it does not increase so rapidly.
The circuit shown in Fig 2 considerably reduces the power
taken from the gas-turbine part of the installation., Here
the feed-water draws heat both from the tusrbine exhaust
gas that has already passed through an air regenerator and
from the air between the high and the low-pressure
¢ompressors. In this case, the highest efficiency is
obtained if the feed-water is heated to a temperature of
101.3°C in the water.gas heat-sxchanger with subsequent

CIA-RDP86-00513R001859510010-1"
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Some Methods of Reconstructing Steam Turbine Electric Power Stations
Using Steam-Gas Circuits

heating to 220°C in the regenerative heaters of the
turbines With this circuit the increase in efficiency

i3 less than with circuit 1, bacause the output of the
gas~turbine part of the lnstallatlon is less, The results
of calculations on circuit 2 are given in Table 2 and it

is shown that in this case quite a small gas-turbine offers
‘an appreciable increase in efficiency as compared with a
straight steam cycle, A circuit with two-stage fuel
consumption is shown in Fig 3 and the results of
calculations on this circuit are given in Table 3, It is
of interest to note the efficiencies with two-stage
compression and two-stage expansion of gas in the gas-
furbine installation: they fall into a pattern similar

to that observed with single~stage compression and single-
stage expansion., A schematic circuit for two-stage
expansion and two-stage fuel ccmbustion with single-stage
compression is shown in Fig 4, It increases the efficiency
of the steam-gas installation to. 3.7% which is 13% higher

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"
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Some Methods of Reconstructing Steam Turbine Electric Power Stations
Using Steam-Gas Circuits

than for the purely steam cycle. The total cutput of
the steam-gas installation is 138600 kW and the feed-water

improved pPerformance of thisg circuit as ccmpared with that
shown in Fig 1 results from the greatly inzcreased output
of the gas-turbine part, An importunt disadvantage of
the circuits mentioned is that the gas-air regenerators
and water-gas heaters are very big, In order to increase
the unit output of the gas-turbine and to reduce the
size of the regenerators and water heaters, there is Bome
point in using the semi-~-closed steam-gas-turbine cycle,
illustrated in Fig 5, Here ths main gas--turbine operates
against a backupressure; the exhaust gases pass through
an air regenerator and water-heater before delivery to
the inlet part of the compressor. The part of the gas
needed to supply air to burn the fuel in the combusgtion
chamber of the main turbine passes into the combustion
chamber of the auxiliary turbine, The chamber also

. receives air,from the first stage of the auxiliary

Card &/7 compressor. and fual. The gas temperature at the chamber
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Using Steam-Gas Circuits

outlet is 7OO°C3 as it is after the combustion chamber of
the main turbine, The exhaust gases from the auxiliary
turbine are passed to a regenerator where they heat up
the air and gas supply to the ccmbustion chamber and are
then discharged to atmosphere. The auxiliary turbine
drives the two-stage compressor which delivers combustion
air to the main system. With this arrangement rthe size of
the different heatwexchangers can be much reduced, S2mi-
‘closed steam~gas cycles are better than closed ones feor
nodernising existing power gtations because there is no
need to instal an air boiler; also, the heating surfaces
fre smaller and the circuit is simpler and more efficient,
Results of efficiency calculations for the circuit are
given in Table 4, Tt is possible to use a circuit in
which part of the turbine exhaust gas is used as air to
maintain combustion in the boiler furnaces, This sircuit,
shown schematically in Fig 6, embodies the semi.--closed
Card 5/7 part operating on the circuit already described but without

CIA-RDP86-00513R001859510010-1"
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Some Methods of Reconstructing Steam Turbine Electric Power Stations
Using £team-Gas Circuits
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the second combustion chamber. In addition, there is an
open-cycle part. Exhaust gases from the gas turbine No 3
are used as combustion air in the boiler furnace. Air
from the compressors is heated in the tail-ond heating

,surfaces of the boiler and then passes to the combustion

chamber and the turbine. Calculations made for a stated
set of conditions with this rcircuit show that the
effective efficiency of the installation is 36,6%, which
is 12,5% greater than that of the steam installation,
whilst the total output is 141300 kW. It is of interest
to note that with a steam pressure of 90 atm and a
temperature of 480°C, the efficiency of a steam-gas
installation operating on this circuit is only 15% less
than the efficiency of a steam installation operating at
300 atm and 650°C with double reheat. A valuable
advantage of all the circuits considered ig the
possibility of burning mixed fuel, that ia;, solid fuel in
the steam boiler and liquid or gas fuel in the combustion
chambers of the gas turbine, Therefcre, these circuits
may be used in the power stations of metallurgical works

R RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1
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Some Methods of Reconstructing Steam Turbine Electric Pcwer Stations
Using Steam~Gas Circuits

which burn blast furnace or coke oven gas as well as
solid fuel. For comparison the calculations were made on
a closed steam~gas cycle, with single-stage compression
and two-stage heating cperating under the same conditions
as the steam-gas semi-open cyecle. The effective
efficiency of this installation is 3%.7% and the increase
in effective efficiency of the closed steam-gas cycle
compared with the straight steam cycle is 8,05%. As the
ordinary gas-turbine installations developed by Soviet
factories are not the best ones for steam-gas circuits,
there is a need for special versions suited to operation
in combined installations. There are 6 figures, 4 tables
and 3 references, 2 of which are Soviet and 1 English.

ASSOCIATION;Odesskiy Tekhnologicheskiy Institut (The Odessa
Technological Institute)
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GOKHSHTEYN, David Petrovich; VERKHIVEER, Grigori Petrovich; KURITS,
S.ia., red,; SIIKIH: S.TZ,., .red,; LARIOHOV, G.Ye., tekhn,red,

[Problem of increasing the efficlency of steam powsr plants]

Problema povyskeniia K.P.D. paroturbinnykh elektrostantsil,

Mosk.a, Gos.energ,izd-vo, 1960. 206 p. (MIRA 13:11)
(Stean power plants)
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3 A., dots., retsenzent;
.I., kand, tekhn, nauk, dots.; PREGER, Ye.A., :
TRy Ve HODANOV , M.Kho, ingh., Tetsenzent; ZANEVSKLY, f,8., dota.,
: nmﬁchnyy Ted,; SMIRNOVA, A.P., red, izd-va; BOROVNEV, N.K.,
tekin, red.

‘ tsiio Izd.2.,
: ing stations] Nesosy i nasosnye ntan
1[3};:}3? aﬁisﬁf Ggs. izd-vo 1lit-ry po stroit., urkh.'zt. ’ ilggc))it.
materialam, 1961, 332 p. MIRA .

1, Kafedra vodosnabzheniya 1 kanalizatsii Leningradskogo inzhenermo-

: ' jnstituta (for Preger).
st;oitel nogo o )
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STAROVEROV, I.G., otv. red.; YASTREEOV, M.M., zam. otv. red.;
{ERKHODANOV, M,Kh,, red.; GULISBAMBAROV, F.I., red.;
OSIPOV, V.S,, red.; FINKEL'SHTEYL, S.M., red.;

[Album of equipment; condensate outlets] Altbem oborudoveniia;
kondensatootvodchiki. Moskva, 1963. 33 p. (MIRA 16:12)

1. Hoscow. Gosudarstvennyy proyektnyy inatitut Santekhproyekt,
2, Glavnyy inzhener Gosudarstvennogo proyoktnogo instituta
Giosudarstvennogo tresta senitarno-tekhnicheskopo proyektirove-
niya (for Staroverov),

(Water heaters)
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STAROVEROV, I.G., otv, red.; YASTREBOV, M. M., zam. otv. red.;
VERKHODANOV M.Kh., red.; GULISHAHBAROV FM., red,:
) 0.’ Todf.r"FDoKEL SHTEYN, S. Ha, Ted,

[Equipment album; air heaters and heating unita] Al'bom
otorudovaniia; kalorifery i agregaty. Moskva, 1964, 96 p.

[Equipment album; unit air conditioners] Al'bom oborudovaniia;

mestnye konditsionery., Moskva, 1964, 105 p.
(MIRA 18:4)

1. Moscow, Gosudarstvennyy proyekinyy institut santekhproyskt,
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. VERKHOGLYADOV, V.A. (Kiyev)

Oteervation of recurrent nosebleeding following a conchotomy,
Ztur, ushjynos., i gorle bole 23 no.5:82-84 8~0163

(MIRAL7:3)
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(VERKHOGLYADOV, Vohs _

1. bol,
Angiofibroma of Highmore's antrum, Zhur, ush., nos, 1 gorl. :
20g1no. 3:66-67 My-Je '60, (MIRA 14:4)

tnik - kard.med.
. Iz otolaringologicheskogo otdeleniya (nachal
iausz?L. Fr:x.;%auzov) Kiyevskogo Okruzhnogo vog»annogo gospitalya.
(NOSE, ACCESSORY SINUSES OF-—TUMORS
(ANGIOMA)
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BRODSKIY, Yn.S.,CLERKHOGHADOVA. T.E. —
Clinical aspects and pathomorphology of ependymomas of the cauda
aquina region. Vop.neirokhir. 22 no.6:22-27 N-D 's8,

(MIRA 12:2)
1. Ukrainskiy nauchno-iassledovatel'skly institut neyrokhirurgii..
(RPENDYMOMA ,case reports,
cauds equina (Rus))
(CAUDA BQUINA, neoplasms,
ependymona (Bus))
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VERKHOGLYADOVA, T.P. (Kiyev, ul, Otradnaya, d.25, kv.4)

’;‘Wmﬁuz;ﬂ%’auﬁiwwwaw,- 41 -Jo 157
endymoma of the cauda equina. Nov,khir.arkh. no.3: 5 My=-Je .
Pendy : (M1RA 10:8)
1. Otdel patomorfologii (zav, - prof, B.S.Khominskiy) Instituta
peyrokhirurgii Ministerstva sdravookhraneniya USSR
(SPINAL CORD--TUK(RS)
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- VERKHOGL{ADOVA, T.P. (Kiyev)

Histological structure of epéndynoma and the rate of their
¢linical course, Vrach.delo no.2:129-131 P '57, (MLRA 10:6)

1. Otdel patomorfologii (zav. - prof, B.S.Khominskiy) Instituta
neyrokhirurgii Ministerstva zdravookhraneniya USSR.
( XBRVOUS srsm--ms)
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VERKHOGLYADOVA, T.P.
Malignant ependymopas. Zhur, nevr. i psikh, 61 no.l."SOA-508 161,
- (MIRA 14:7)
1, Otdel patomorfologii (zav. - prof. B.S.Khominskiy) Ukrainskogo
nauchno-isgledovatel'gkogo instituta neyrokhirwrgii (dir. - prof.
A.T.Arutyunov), Kiyev,
(NERVOUS SYSTEM=-~CANCER)

e
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VERKHOGLYADOVA, T.P. .. .

Puthomorphology of ependymomas in early childhood, Ped,, akush, i gin,
16 no.2:h4h-45 57, (MIRA 13:1)

1. Otdel patomorfologii (zav, otdelom - prof, B.S, Khominskiy) In-
stituta neyrokhirurgii Ministerstva okhrany sdorov'ya USSR (direktor -
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30vV/21-59-1-9/25

Saﬁsonov, G.V., Koval’chenko,M.S., Verkhoglyadova;T.S.

Diffuéion of Silicon in Titanium, Tantalum, Llolybdenum
and Iron (Diffuziya kremniya v titan, tantal, molibden
i zhelezo)

Dopovidi Akademii nauk Ukrains'koi RSE, lr 1, 1959,
pp 52-36 (USSR}

The authors tell of their study of the diffusion of
silicon in the surface of metals, to forn protective
coatings thereon., Experiments were made on specimens
of 99.98% titan, 99.98% molybdenum, AFNCO-iron and
99,6% Ta, 0.4% Nb tantal, Silicon was purified by

the method described in reference /[ 8 ,70 ‘The speci-
mens were treated with silicon in an eargon atmosphere,
in a solid-phase bath consisting of 97/% Si and 3% NH, C1.
Ammonium chloride was introduced into the mixture to
create SiCl49 which accelerates the diffusion and educes
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Diffusion of Silicon in Titanium, Tantalum; Ilolybdenum and Iron

Card 2/3

gaseous HC 1, which pickles the metal surface and
facilitates the diffusion., The gpecimens were sub-
jecged to saturation at 600-12007C, at intervals of
100~ C, during a period of four hours. It was estab-
lished that the relative change in weight, heignt

AD of specimens depends on the absolute tempera-

turépand time of saturation. as expressed by the
empiric equation _4\ P - VA% ¢ - B; wherein p is
T

D T
the relative change in weight, diameter or height f is
the time of saturation; T is the absolute temperature.
A and B are constants determined experimentally. The
experiments showed that at low temperature. a single-
layer siligon coating appeared at a high temperature,

(1000-1200°C) a double-layer silicon coating appeared.
The thicker the silicon layer, the harder the surface.
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The principal formations of phases 7481, TaSi,, Mo51
and FeSi were determined, along with the coe%fic ents
and activation energy quantities of the diffusion of
the above named metals. The results of the study are
presented in a table, There are oneé table,one graph
and 12 references, 9 of which are Soviet, 2 English
and 1 German,

ASSOCIATION: Institut metallokeraniki i spetsial *nykh splavov AN
UkrSSR (Institute of wetal-Ceramics and Special
Alloys of AS UkrSSR)

PRESENTED: September 17, 1958, by V.N. Svechnikov, Member of the
AS UkrSSR
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Samsonov, G.V., Koval'chenko, M.S., and Verkhoglyadova, T.S.

tn e i

in Investigation of the Diffusion of Silicon Into Certain
Transition Metals (Issledovaniye diffuzii kremniya v neko-
toryye perekhodnyye metally)

Inzhenerno=-fizicheskiy zhurnql, 1959, Kr 3, pp 62-67 (USSR)
\

The possiblity of forming on the metal surface of solid sili-
cide layers is of considerable interest for modern technique
in view of their high durability againet acids, molten salts,
kigh heat, and their antithermal emission properties. The
suthors undertook this investigation for studying silicon
diffusion into titanium, tantalum, molybdenum and iron by
means of surface saturation. Specimens of these metals and
t#1licon powder served as initial materials for the study.

The saturation of specimens with silicon was conducted in a
rolid-phase pool consisting of 97% Si and 3% KH,Cl by weight.
The saturation with silicon was carried out at terperatures
from 600 to 1,2000C 1% the atmosphere of argon. The relative
c¢hanges in weight a in dependence on temperature T and

Eatugation time T can be described by the empirical equation:

_%f =Wexp(~ —.%) (1)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859510010 1

: '-__. :i !' € - iv‘ - 1. . -B .. -.‘;1--:"’-7 N e AT " “:& LS SE .wj’ s ora e RERENIN JTE | I _ N 1%‘
[

30V/170-59-3-8/20
An Investigation of the Diffusion of S licon Into Certain Transition Metals

shere A and B are constants determined experimentally. After
saturation the specimens were subjected to determination of
alectric resistance and spark-over voltage, to & metallographic
investigation, and to measurements of the layer thickness and
miorohardness of the phases formed. The electric measurements
wore performed with a device desoribed by G.B. Klark and G.V.
- Akimov‘[-Ref. 2J7. The measurements of layer thickness and
miorohardness were performed with a PMT-3 device, and the re-
sults of them are shown in Table 1. The values of the spark-
over voltage are given in Table 2 and the values of activation
energy and of certain constants contained in the formulae for
diffusion coefficients are given in Table 3. The temperature
dependence- of silicon diffusion coefficients for all the four
Card 2/5 metals js shown graphically in Figure 2.
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"An Investigation of the Diffusion of Silicon Into Certain Traneition Metals

There are 3 tables, 1 diagram, 1
, graph and 12 ref
9 of which are Soviet, 2 English, and 1 German.e srences,

ASSOCIATION: Institut metallokeramiki 1 spetsaplavov AN USSR (Inntitute
of Metal-Ceramics and Special Alloys of ths AS UkrSSR), Kiyev
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AUTHORS: gamsonov, G. V., Koval'chenko, K. Sey 80V /18-4-12-16/35
: Yerkhoglyadova, ?. S.

__‘____,.,,,,,M_,______a__.__./r
TITLE: Produotion of Disilicides of piffioultly Iusible Netals

Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 12,

PERIODICAL: _
pp 27159 - 2765 {T88R)

Vv, Kb, Ta, or, Mo, and ¥W were

ABSTRACT: Pure, finely poriered Ti, 2r,
mixed with silicon powder in stoichiometric ratio, pressed into
small briquets and annealed in argon atmosphere at 600-1,200°

for 0.5=32 hours. The heating took place in an appsratus de-
pioted in figure 1. The reaction products were analytically
tested (under the agupervision of 7. Ya. Koaolapova) and radio-
graphically (REE and KROS oameras) for free and bound 8i. The
reaction tinme needed for the production of completely homogene-
ous disilicides is given in table 1. There is an exponential re-
jation between reaction temperature and reaction time (Fig 3)»

which allowed to calculate the activation energy for the diffu-
this energy are like-

gion of Si into the netals. The values of
wige listed in table 1 and compared with the data given in ref~
erence 6 for the activation energy during Si diffusion into

compact metal. The fact that the activation energy of metallic
L
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Production of Disilicides of Difficultly Fusible Metals 807/78-4-12-16/55

powder is much higher is explained by the orystallisation pres-
sure ocourring in the formation of disilicide particles which
interrupts the contact between metallioc ard Si particles not yet
entersd into reaction and complicates diffusion (Refs 7,8). The
effest of diffusion-inhibiting oxide filme is also likely to be
_more atrongly pronounced in the case of pulverulent mixtures.

As a variant, the authors investigated formation of disilicides
by vacuum reduction of the metallic oxides according to the
formula lexoy + 281 = l9131s-y + y840 and checked the beginning

of the reaction by messuring the pressure which roae as & result
of S10 formation. The results obtained for Ti, V, Hb, and Ta are
listed in table 3. This method requires a more conplicated ap-
paratus and is more difficult to employ in industry than the
direct fusion of metal with silicon. Furthermors, it yields less
pure products and is inappropriate for metalas with volatile
oxides (Mo,W). The optimum conditions for a direct reaction be-
tween metal and silicon are: Tisi, 1000 C, 2 hours; eriz 1000 C,

2 hoursj 7312 1200 C, 0.5 hoursj NbSiz 1000 C, 045 hoursj
card 2/3 Tasi, { 1100 C <hours; Crsi,, MoBi, and W81, 1000 c, (,)yurea
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" L. M. Khrenova, G. N. Makarenko, and V. P. Dseganovskiy assieted
in the experiments. There are 4 figures, 3 tables, and 11 ref-
erences, 6 of which are soviet.

ASSOCIATION: Institut metallokeramiki i spetssplavov Akadenii nauk U3SR
(Institute of Cermets and Special Alloys of the
Acadeny of Sciences, UkrssR)

SUBMITTED: July 2, 1958
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T.5. and Samsonov, G.V.

© o 2bugl
AT A.S., Verkhoglyadova,

AUTHORS & olgar,
2K1YOV) Q:S‘__—q————“‘———'

The Vapour Pressure and Rate of E
Refactory'Compounds in a Vacuum &
PERIODICAL: Izvestiya Akademii nauk SSSR, otdeleniye tekhnicheskikh -
‘ . naulk, Metallurgiya i toplivo, 1961, No.l, pp.lkz-lhs .

re and rate of evaporation in a vacuum of

nium ,T%hromium .”73 trontium ,7’] the

vaporation of Several

TITLE:
t High Temperatures

TEXT: The vapour press

the boriggpjkf titaniumylzirco
arbides of titanium, zirconjum, <hromium; the siTlicides pf
£ titanium, niobium and tantflum we%9

molybderum and the nitridesVy
L studie -—7/]The rate of evapora
S Langmuir, based on the decreas
T surface in unit time. The apparatus used was based on a vacuum
laboratory furnace. Mcasurements could be made in the range
1100 to 1900°C and the temperature was measwred by an optical

pyrometer. The results are given in Table
. Table 3 gives comparative data on the change in compositio
‘heated at 1700°C in vacuo., It can be secen that all the compounds

. evaporato as molecular cqmplexes except AlBj2 which dissociates with

. Card 1/#8
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The heats of evaporation are given in
There are 2 figures, 4 tables

and 12 references:

i spéetsasplavoy AN UKrSsp
Special Alloys As UkrSSR)

SUBMITTED: August 7, 1960

Caption to Table 2,

> mm Hg)
of the studied com
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L
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/5 22410
AUTHORS ¢ Ygzghoglyadova, T, S., Dubovik, T. V., Samsonov, G. V.

Nitration of transition metal powders vwith the formation of nitride
phases

PERIODICAL: lDoferativnyy zhurnal, Motallurglyn, no, 3, 1902, 0, abatract G277
("Poroshk. metallurgiya", 1961, no. 4, 9 - 20, English sumnary)

TEXT: The authors studied kinetics of nitration of Ti, Z2r, V, Nb, Ta, Mo,

Cr and Re powders at 500 - 1,200°C. On the basis of X-ray and chemical analyses

of the compounds obtained, the optimum nitration conditions were established. The /}’
constants of the rate and activation energy of nitration were calculated from

kineties of overweight of the reaction products, For nitrides of T4 and Zr, V(VN),
Nb(NbN), Ta(TaN), Cr(CrN), the optimum nitration temperature is 1,200°C; for

V3N, No, TaN, Cril. it is 900°C; for MoN - 700°C and for RegN it is 300 - 350°C.

[Abstrac:er's note: Complete translation] R, Andrlyevskly

_Card 1/1
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SAMSONOV, G.V.; VERKHOGLYADOVA, 7.5,

i uthxft khL.. 2
Herdness of transition petal nitrides, Zhur.s Tt 1)

no.5:617-618 S-0 '6l.

'SSR.,
1. Inatitut metallokeramiiki 1 spatsial'nykh splavev AN USSE

(Nitrogen alloys) (Hardness)
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152240 B110/B147

AUTEORS : Samsonovs G. V., Verkhoglyadova, T. S.

TITLE: Hitration of powdeyy nicbium and some properti=zs of pnazes
formed

PERIODICAL: Zhurnal necrganicheskoy khimii, v. 6, no. 12, 13641, 2732-2737

TEXT: Nitration conditions for the formation of niobium nitride
various compositions, and the determination of their physical c¢h
tics were studied. Nb powder with a cubic lattice constant & =
a particle size of 2 - 7 u, sodiothermically cbtained from Kzﬁb

used. Nitration was carried out in a special unit (Fig. 3). iceoriing "o
experimental results.a solid solution of I in Ib (4 -puase) forms af-e” ;X/

short nitration (15 - 30 min) at( soc®c. 4t 600 - 1200°C, a mixiure
the nitride pnases /%f,J, and § is fcrmed. After 30 - 60 min, othar

phases form at 900°C Nb X (f-paase) and 1200%C NbN (£ '-phase) withour

admixturesvd~,ﬂ-./c,&—,and £-phases were found radiographiczlly. Tno
Card 1/’ ‘
W
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Nitration of powdey niobium and

lattice constant of Nb
tion.&O.?% by weight,

a = 5,04; ¢ = 4.98 3.
nitrides rLas the lattice
constants of the o¢'- zand £ -pha
high N content, were - a =
(Nb = B86.8%, N = 12.5%)
(Nb = 86.95%; N = 13.150)

and s

log % N - log7%; W = K content,

nitrogen gaturation was linear
formaticn of /E: and cne-pnase
The rate =f N2 strean dc23s net
preducts. The rate of furnace

On the senilogarithmical curve
constants,

increases from 3.29
that of ubzu gﬂophase) (Nb = 92.07%; N = 7.155) was,
The /“-phase only cbtained in 2 mixiure with other
constunts:. a = 3.22; ¢
ges wnich are surficiently ccnstant a* a

2. 915 ¢

L gtudy

tne sections of: (1) formation of

5/078/61 fouhjoiefu
e B110/B147

to 3.35 Q with an N concentra-

= 3,33 €. The latti.sz
= 5.5% & for the
993

af +ne nitration gsurves

7°. time of nitration) showed
fer o time of 15 - 190 min end Wl
and parabolic witn

- -phase
= 2.

&
o .
Iorre

b i,
affect the compesition of niltraticn
neating, however, nes a coas.dsranls

cf temperature dependence of the raie
the soiid szlusicn of B

Nb (d»phase); (2) ﬂ-phase, {3) £-phase are distinguished. The aiiiva

energies are. (-phase =
This corrzsponus to the

card 2/§a\
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Nitration of powdery niobium and c..

which is 56.8 kcal/mole
bonds, whereas the Nb
NoN = 1396 + 26 and Nb2N’= 1720 + 10

at 1850 -
tios of the

of powdery nitration products
in good agreement with the re
nitration reaction and coeffi

(Nb, i = 3.26~1o’6

specific gravities of sintered srecimens
curves of dependen
the alloys.
- of Nb and in the nitride phases ([ and £,

uv/degree

from 5 to 9 at 180°¢

phases increases as the N content decrea

disruptious'causing gsemic

card 3/9!«
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-Nb bonds of Nb2N are firm.

ce of the specific grav
They correspond to the N conce

.The thermo-emf of ND,N increased linearly with the tempera

and to 15.5 at 750°C.
gses,
bonds, i. e., increase of the ion companen
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and to less firm Nb=X

The microhardnesses of

0 kg/mm3 obtained by hot pressing
1900%¢ and 1

20 - 150 kg/cm2 were
heats of formation of the

cients of thermal expansion

, NbN = 10.1-1076 degree™').

Measurements of the

yielded extreme values on the
ities of the X concentration in
ntration in the solid solution

The thermo-emf of M was 5.0

ture

The resistivity of nitride
due to the increase of Nb-Hb

Thus, energy

to be expected in N

t in the hond.
onductor properties are
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Nitration of powdexy niobium and ... B110/B147

impoverishment (f-phase) and decrease of the lattice defectiveness. The
temperature dependence of the vapor pressure of NbNH: log p=5.1 - 0,000/T,
measured according to the Langmuir method, yielded a vaporization heat of

91.% kcal/mole, and a boiling point of.~3700°C at 1 atm. The authors
thank Frofessor G, A. Meyerson for advice. There are 8 figures, 3 tables, /)/
\. and 7 references. 3 Soviet and 4 non-Soviet. The three references to

English-language publications read as follows: B. Matthias. J. Phys. KRev.,

92, 874 (1933); E. Gulbransen, K. Andrew. J. Metals., 2, 586 (1950);

G. Brauner. J. Metals, 2, 131 (1960).

ASSOCIATION: Institut metallokeramiki i spetsial‘nykh splavov All USSR
(Institute of Powder i{etallurgy and Special Alloys AS GKrSSR)

SUBMITTED : October 6, 1960
Fig. 3. Diagram of nitration unit. Legend: (1) nitrogen bomb; (2)

furnace with Cu filings; (3) and (6) traps; (4) absorption cylinders with
Cu filings in NH4CI solution; (5) absorber with HyS0,; (7) absorberswith

Card 4/0‘1
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AUTHORS Yaynshteyn, E.Ye., verkhoglyadova, TeiSes
) zhurakovskiy, Ye.A., and Samsonov, G. Ve
TITLE: The fine structure of X-ray absorption K-spectra of
the metal in the homogeneous region of titanium
nitride
PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.3, 1961,
360-364
TEXT ¢ X-ray spectrographic studies of titanium carbide were

published earlier., The present work investigated the effect of
concentration changes of the titanium nitrogen system in the
region where only the phase TiN exists (30-50 at.% N). Samples
containing 11.7, 12.8, 14.7, 15.4, 17.5, 18,1, 18.8, 20.b, 21.2
and 22.4 wt.% nitrogen were prepared by the method given by Semsonov
and his team {Ref.5: Sb. Metailokeramicheskiye materialy 1

metody ikh issledovaniya, AN USSR, Kiyev, 1959, p.53 (symposium:
Cermets and methods of studying them, AS Ukr,.SSR, Kiev, 1959, p-53).
X-ray phase analysis showed that in all the specimens only one
phase existed with a NaCl-type lattice having a parameter

Card 1/ 3 .
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The fine structure of X-ray e...

increasing from 4&.212 to 4.235 kX with

X-ray upectrogfaphic studies were carried out on apparatus
(Ref.71
structure of
ing nitrogen contont

described earlier by I.B. Staryy:
1958, Vol.20, 798).  The crystalline
nitride is always octanedral, Decreas
nitride phase, although ma
should lead to a reduction in
decreasing their contribution to
decreasing the coe
spectral region;

sxcept those with 23.2 and 22.4

the role

sxplanation of
spectra is that in the nitride phas
jonic component in the bonds which
the samples deficient in
stoichiometric composition.
measurements of the e
sarples. S.N. L'vov and V.F.
article for their contributions in
Card 2/3
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the change in the fine s
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lectrical properties
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this field,
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increasing nitrogen content,

AN SSSR, ser.
titanium

Izv. fiz.,

A

in the
octahedral coordination,
of the p-functions,

the d-band and therefore

in the corresponding
which very nearly
Another
tructure of absorption

s with transition from
by results of

and microhardness of the
mentioned in the
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smhere are 2 figures and 16 references! 13 Soviet-bloc and 3 non-
Soviet-bloc, The English language reference reads as follows:
Ref.12: G. limball, J. Chem. Phys., 1940, Vvol.8, 188,

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov
AN USSR (Institute of Powder Metallurgy and Special
Alloys, AS Ukr,SSR)
institut neorganicheskoy khimii Sibirskogo
otdeleniya AN SSSR (Institute of Inorganic
Chemistry, Siberian Department AS USSR)
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AUTHORS : .!ggkhnglxndoxa,nlgs¢4 L'vov, S.N., Nemchenko, V.F.
and Samsonov, G,V.
TITLE: Electric and gnlvnnomagnetic properties of chromium
nitrides
PERIODICAL: Fizika metallov 1 metallovedeniye, V.12, no.h, 1961,
622-624
TEXT: In the system chromium-nitrogen two stable nitride
phases are known - Cr,N and CrN. According to one of the authors

(Ref.1l: Samsonov G.V. Zhurnal strukturnoy khimii, 1960, 1, 447)

these arn characterized by a combination of metallic and ionic

bonds, whereby the latter predominate to some extent, This is

due to the high ionization potential of the nitrogen atom and the

low acceptor ability of the incomplete d-shell of the chromium

atom. This assumption on the nature of the chemical bond in

nitride phases of chromium is confirmed by the results of X-ray
atructural investigations, according to which the chemical bond in
the higher nitride Cer approaches the type of bond of the ')(
chromium{oxide Cr203. In this paper the clectric and galvano-
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magnetic properties of chromium nitrides are studied. The compact
specimens were produced by sintering briquettes with a porosity of
20-25% pressed from powder of electrolytic chromium, The sinter- -
ing was at 950°C (for alloys with a composition approaching CrN) J[
to 1300°C (for alloys approaching the composition of Cr,N) for

durations of 3 to 4 hours in nitrogen which was cnrefulfy purified

from oxygen. The porosity of the specimens varied between O and

5%. This method of preparing specimens enabled avoiding changes

in their phase state and the formation of carbonitride phases

which are unavoidable in hot pressing of preliminarily manufactured
chromium nitride powders. From thus produced apecimens the

specific electric resistance "  and the absolute coefficient of

thermo e.m,f. &y, the Hall coefficient R and the thermal

conductivity » were determined, The results are entered in a

table, which also contains data from the literature for pure -
chromium as published by A. Ye Xol (Ref.hi: Stroyeniye i svoystva
dJoynykh metallicheskikh sistem, Vv.1l, Fizmatgiz, M., 1959) and

g. Foner (itef.5: Phys.itev., 1957, 107, 1513). It was found that

in contrast to most of the intermcdiate phases (including chromium

« (Structure and properties of binary metallic systoms)
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carbides), the resistance of chromium nitrides increases from the
lower nitrides to the higher ones. Similarly, the lall
coefficient and the thermo e.m.f. coefficient increase with
increasing nitrogen content. On the other hand, the thermal
conductivity of the higher chromium nitrides is lower: than of the
fower chromium nitrides. This behaviour can be qualitatively
explained on the basis of the electron structure of chromium
proposed by Ye. S. Borovik and V. T. Volotskaya (Ref.?7: ZhETF,
1959, 36, 1650) who assumed that the electric conductivity of Cr

is hasically due to highly mobile holes and electrons ih the
overlapping ts- and Ap-bands. With some degree of appruximation
this uviables utilizing the known expressions of the Hall coefficient
and the electric conductivity for the case of two tﬁges of

carriers and to determine the numeratoer (n_u_ - n’u+ = b of the

Hall coefficient. The appropriate values are given in the table. X
fhe chromium nitride CrN can be classified as an olectron semi-
conductor, the use of which is promising as a negative branch of

high temperature thermocouples (particularly for operation inside
nitrogen) and also for producing thermoelectric transducers of heat
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into electricity with an efficiency of up to 18-20% if paired for
instance with MnSi. There are 1 table and 8 referencest .
The FEnglish-language )/

7 Soviet-bloc and 1 non—Soviet—bloc.
reference is quoted in the text.
iki i spetsial‘nykh

ASSOCTIATIONS: Institut metallokeram

splavov AN Ukrssit
(Institute for Cermets and special Alloys AS UKrSSR)
and
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Khersonskiy pedagog
(Kherson pPedagogic institute imeni N.K.Krupskaya)
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AUTHORS ¢ Samsonov, G. V. and Verkhogllgggggi_gi_gl_ﬁ
it
TITLE: Phe physiocal properties of titanium nitride in the region of
‘ homogeneity

PERIODICAL:;  Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 342-343

TEXT: The authors investigated the picrohardness and resistivity of
nitrogen - titanium alloys in the region of homogeneity of the TiN phase.
Miorohardness was determined on powders whioh had been prepared by nitra-

tion of pure Ti powder (99.8 % Ti, 0.1 % Ce, 0.09 % Fe and 0.02 % H). The '
powders contained 35,6-49.8 % N. Briquets were sintered (pressed with

2-4 tons/cma, gintered at 900-1300°C for 2.4 hr) to measure the resistance.
Subsequently, the samples contained 34.7-49.8 % N. Fig. 1 graphically
shows the microhardness, determined with a load of 50 g, as a function of
the nitrogen content. Figs. 2 and 3 show the resistance at room tempera-
ture and high temperature (up to 2000°C). The miorohardness of TiN depends
linearly on N in the same way as the microhardness of TiC, 2rC, Tazc and

ar i
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TaC on the ¢ content. For carbides, however, extrapolation of the micro-
hardness te 0 % ¢ gives approximately the microhardness of the metal, This
is not the ocuse for TiN. The authors explain this by the fact that a
gonsiderable amount of ionic bond occurs in TiN which causes the chemical
bond, the electron structure, and the electron density to assume a fornm
different frem that of carbides; in the latter, eleotron structure,
chemical bond, and eleotron density are similar as in metals. This is dye
to formation of metal-metal bonds causing a reduction of the titanium
elestron ratio in the bonds with nifrogen, a lesger disturbaroce of the
nitrogen valency eleotrone- and & corresponding inorease of the energy
difference between the nifrogen and titanium atoms. Therefore, the
dependence of the resistance of titanium nitride differs from that of
“itanium carbide (Fig, 2). Fig. 3 shows that TiN with approximately
stoichiometrin nitrogen content (4844 %) reveals an almost linear function
between resistance and temperature, 4 maximum occurs at 1800°cC, From
these diagrams the authors conclude that in the regiona of homogeneity of
this compound, a reduction of the nitrogen content affects an inerease of
the ion bond. Finally, it is stateq that the same effeat may also be
expected in the nitrides of other trangition metals,/ There are 3 figures
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Academy of Sciences UkrSSR) pecia

PRESENTED ; January 4, 1961,

by G. Vv, Kurdyumov, Academician
SUBMITTED

December 29, 1960
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AUTHORS: Samsonov, G.V., Corresponding Member AS UkrSSR, and
Verkhohlyadova, T.S.

———

TITLE: Physical properties of zirconium nitride in the
homogeneity region

PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidai, no. 1,
1962, 48 - 50

PEXT: The authors investigated the properties of Q99,46 % pure zir-
conium nitride powder, prepared by a method similar to that descri-
bed for titanium nitride in T.S. Verkhohlyadova, T.V. Dubovik and
5.V. Samsonov (Ref. 4: Poroshkovaya metallurgiya, 1, 4, 1901), X-
ray analysis showed that the homogeneity region of zirconium nitri-
de lies between 40 - 50 at.% of nitrogen (9.5 ~ 13,3 % by weight).
A table is given of the physical properties of zircenium nitride

in this reglon. By comparisons of the specific conductivity, micro-
strength ani temperature-concentration of zirconium nitride and
titanium nitride, it is shown that the role of the ionic bond in
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the zirconium nitride lattice increases in this region as the nitro-
gen content decreases; and that this increase is higher than in

the corresponding homogeneity region of titanium nitride. It 1is

stated that this phenomenon is due to the fact that the d-shell of
electrons is less unfilled in the zirconium atom than in titantium.
There is 1 table, % figures and 4 references: 3 Soviet-bloc and | U)/
rion-Soviet-tioc. The reference to the English-language publication

. reads as follows: D. Domagala, D. Pherson, and M. Hansen, J. of Me-
tals, 8, 98; 1956,

ASSOCIATION: Institut metalokeramiki ta spetsial ‘nykh splaviv
AN URSR (Institute of Metal Powders and Special
Alloys of the AS UkrSSR)

SUBMITTED: June 28, 19861
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AUTHORS ¢ Samsonov, G. V., and Verkhoglyadova, T. S.
TITLE: Physical properties of nitrides of transition metals

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 3, 1962, 608 - 611

TEXT: In continuation of a systematic study of electrical properties and
hardness of the nitrides of transition metals, the authors determined
electrical resistivity, thermo-e.m.f, Hall effect, microhardness, thermal
conductivity, and melting point of titanium, zirconium, hafniun, vanadium,
niobium, tantalum,,6 chromium, and molybdenum nitrides. They nitrided
metals into nitrides excluding the possibility of oxygen impurities and
gsimultaneous or subsequent sintering in a nitrogen atmosphere. Samples of )
various poroesities were used for measurements which were extrapolated for
zero porosity (for electrical properties according to a formula by

V. I. Odelevskiy (Ref. 6: ZhTF, 21, 667 (19513; for thermal conductivity
according to the formula of Ref. 7 (see below))). Table 1 eshows the
results of measurement. All nitrides studied except for vanadium, niobium,
and molybdenum nitrides, mainly show n-type conductivity. Thermo-e.m.f.
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coefficients increase almost linearly as the receptivity of empty d-shells
increases, which can be estimated from the ratio 1/Nn (N = main quantum
number of incompletely filled d-shells; n = number of electrons in it).
The electrical resistivity of the nitrides in question decreases with de-
creasing degree of d-shell filling. This fact, together with the character
of the chang® of thermo-e.m.f. coefficients indicates an increesing number
of transitions of valence electrons of nitrogen into the d-shells of metal
atoms under formation of spd-hybrid conditions and reduction of the
polarization degree of the metal - nitrogen bond. The decrease of the
electrical rusistivity with increasing nitrogen content in the systems b/r/
V-N, Kb -10i, and Ta - N corresponds to the decrease of the ion bond
portion. The thermal conductivity decreases as the portion of ion bonds
increases. lixperimental data on the thermal conductivity of all nitrides
studied, except tantalum and chromium nitrides, agree more or less with
the values culculated for n-type conductivity. As to tantalum and
chromium nitrides, the values measured exceed by far those obtained by
calculation. This suggests predominant thermal conductivity of the crystal
lattices of these nitrides. The results of microhardness measurements
confirm the assumption of A. M. Belikov and Ya. S. Umanskiy (Ref. 15:
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Nauchn. dokl. vyssh. shkoly, no. 1, 192 (1958)) on the weakening of the
Me-Me cohesive forces during the penetration of nonmetallic atoms into
the crystal lattices of metals. For the nitride phases Mezn, the Me-Me

bond remains predominant, whereas the weaker Me-N bond prevails in MeN
phases. This is also confirmed by higher melting points of Me2N phases,

In conclusion it is assumed that transition metals of group IV whose
d-shells are almost empty, combine with hardly ionizable nitrogen into
nitrides with a prevailing number of metal bonds. An energy gap appears
between the sd-states of metals and p-states of nitrogen as tha nitrogen
content decreases in the homogeneous regions of these phases. This causes
semiconducting properties. In the nitrides of the transition metals of
groups V and VI whose d-shells are filled to a larger extent, the portion
of ion bonds is higher, the homogeneous regions are smaller, and an
hexagonal structure of mononitrides stabilizes. Stable MezN nitrides form.

The semiconducting character of mononitrides increases as the degree of
d-shell filling increases. As to chemical bonds in nitride lattices, the
previous assumption (Ref. 1; €. V. Samsonov, Zhurn. strukturn. khia., 1,
447 (1;60)) that titanium, zirconium, hafnium, and vanadium nitrides mainly
Card 3/5
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have' metal bonds, whereas molybdenum and apparently also tungsten
nitrides mainly have ion bonds. Both, metal and ion bonds occur in niotdum,
tantalum, and chromium nitride lattices. Ion bonds, however, are slightly
predominant. There are 2 figures, 2 tables, and 15 references: 14 Soviet
and 1 non-Soviet. The reference to the English-language publication reads
as followss J. Vasilos, W. Kingery, J. Am. Ceram. Soc., 37, 409 (1954).

ASS0CIATION: Institut metallokeramiki 1 spetsial 'nykh splavov Akademii
nauk USSR (Institute of Powder Metallurgy and Special Alloye
of the Academy of Sciences UkrSSR)

PRESENTED: September 2, 1961, by A. N. Frumkin, Academician
SUBMITTED:  August 21, 1961

Table 1. Physical properties of the nitrides of transition metals.
Legend: (1) nitride; (2) nitrogen content; (a) % by weight; (b) atom?;
(3) coefficient of thermo-e.m.f. (aba)a,,hv/degree; (4) electricai

resistivity, g, p ohm-cm; (5) Hall coefficient, R, cm3/coul; (6) thermal
Card 4/5
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Physical properties of transition metal nitrides. Lokl. AN SSSH
142 no.3:€08-611 Ja '62. (MIRA 1%:1)

1. Institut metallokeramiki i spetsial’nykh splavov AN USSit.

Predstavleno ukademikom AN Frumkinym.
(Transition metal nitrides)
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AUTHORS ¢ Samsonovy G. V., Verkhoglyadova, 'T.. 0. Livov, 5. N. and
Nemchenko, V. F.
TITLE: Effect of oxygen on the electric properties of titanium

nitride
PERIODICALs Akademiya nauk SSSR. Doklady, v. 142, no. 4; 1962, 862 - 865

PEXT: The electric properties of TiN, in the lattice of which N was step-
wise substituted by 0, were investigated. The TiN - Ti0 nmelts were ob-
tained by treating a mixture TiO2 + Ti for 4 hr with NH3 at 800°C

(reduction of Ti0,) and 4 hr at 13009C (formation of TiN and solid solu-

tions of TiN + Ti0). Metallographic investigation and X-ray diffraction L/r/
proved that the melts were monophase. The electric properties changing
with the Ti0 content were:
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I 11 I11

Mole% Moleb
R T I Wil Wit TiN] Ti0

100 | 0o |26 |-0.67}=9.3 62.7| 37.3|12.7 -1.36] -B.6
60 |10 |17.9|-0.4 w71 47.6] 52.4{14.2 1464} -
79.620.4|13.1|-0.17 6.4 46.7] 53.3| ~ |-1-10 -13.4
73.1126.9]11.3|-0.48]-0.75 46.0| 54.0]14.3-2.02} -
65.035.0|12.11-0.82) - 41.8] 58.2]|27.0]|-2.64] -

7ol

I = electric resistivity, pohm-cmj I] = Hall -coefficient 30104‘ cm’/cov
1II = coefficient of thermo-emf, pﬁ/deg; The coursz of the electric
resistance points to a superimposition of two factors: at low O contant,
the effect of its lower jonization potential, as compared with N. pre-
dominates; at high O content, the effect of the larger atom radius, 33
compared with N, predominates, thus reducing the overlapping of erneTgy
bands, ani increasing the lattice spacing. All melts investigated showed
reversal of the sign of the temperature coefficient of the eleciric
resistance (Fig- 4) when a certain temperature was reached. Thes carliaT
passage through the maximum for melts rich in Ti0O is caused by the
geometric factor: the larger radius of the oxyg=n sen. The pointed

i
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- maxima correspond to the preponderant effect of one of the two nonmctuls
- the flat maxima correspond to the combined action of both nonsetuls.
;Similar electric properties are assumed for the systems Zril - 4rO, and
HfN - HfO. There are 4 figures, 2 tables, and 6 references: 4 Soviet
‘and 2 non-3oviet. The reference to the English-language publication
reads- ds follows: A Mlinster, K. Sagel, G. Schlamp, Nature, 174, 1154

"yy;(1954)

'-ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii
S  nauk USSR (Institute of Powder Metallurgy anc Special Alloys
of the Academy of Sciences UkrSSR). Khersonakiy pedagogi-
cheskiy .institut im. N. K. Krupskoy (Khcrson Pecagogical
.;Institute imeni N. K. Krupskaya) /(

B PRLSLNTLD: September 14, 1961, by G. V. Kurdyumov, Academician
, N

* SUBMITTEDs: - September 1, 1961

Card 3/4

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R001859510010 1

i 3 's.«" BT

LB I LRI S AT W | i T —

SAH&)NC'V, G.V 3 VTRKHOGI.!ADOVA T.S.; L'VOV, S.N.; ﬁ’CHBNKO, V.F.
‘Effect of oxygen on the electric properties of titanium
nitride, Dokl, AN SSSR 142 1no.43862-865 F 162,

(MIRA 15:2)
1. Institut metallokeramtld 1 spetsialtnykh splavov AN USSR i
Fhersonskiy pedagogicheskiy institut im, H.K.Krupakoy.
Fredstavleno akademikom G,V.Kurdyumovym,.
Titanium nitride—-&lectric propertiea)
Oxygen)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"



E: 0/1/2001 CIA-RDP86-00513R001859510010-1

AR 2 K. IR LS Y

[ S I K
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Electric properties of chromium borides, carbides, and nitrides.
Porosh.met. 2 n0.4:20-25 Jl-Ag '62. (MIRA 15:8)

1., Khersonskiy gosudarstvennyy pedagogicheskiy institut imeni
Krupskoy i Institut metallokeramiki i spetsial'nykh splavov AN
UkrSSR.

(Chromium compounds--Electric properties)

(Ceramic metals--Electric properties)
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Akademiya nayk Ukr RSR, Dopavidi, no, 3, 1963,
S/021/63/000/003/022,1022

A tonference ;pn boron andits compounds and alloys, Sponsored by the Division
of the Metalluigy of Rare Metals apg Heat-Resistant Com- unds,
Powder Metaliuyrgy | g_rgi_SggQLaLAlleya;-kainfaif Academy of
. W@W‘mlﬁ.?—!&!ﬁjeh "~ The conference wag attended by 150 ~epre-
Sentatives frera 30 institutions of scientific research apg fSigher education,
The 35 TtEorts presenteq dealt with ¢he proCessing of raw ateriils >ontajn-
£ 800, the ‘eChralogy, of producing pure apg Semiconductor‘-grade’ boron,
I tre hydz‘OChemjstz‘y of borou, borog diffusion coatings. chemical processes
;N | i the formatio; of berides of rare ¢ iti 245 and rare-earth metals
: ; and of double b, rides, physical and chemical propertjes of boridess and their
f use in modern technolegy, and the b

-

ehavior and Properties of boride ~hases
aiter nuclear ir radiatica. (MS]
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[Verkhohliadova, T.S.]

Semiconductor electroconductivity of refractory nitrides, Ukr,
fiz, zhur, 8 no.12:1372-1377 D '63, N\ (MIRA 17:4)

1. Khersonskiy pedagogigheskiy institut im. Krupskoy i
Inatitut metallokeramiki 1" a,gpetaial'nxld; ?plavov AN UkrSSR,
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ACCESHION NR: AP40219717 8/0073/64/030/002/0143/0146

AUTHOR: Samsonov, G, Vv, ;. Vﬁrkhoglyaduva, T. S.

TITLE: Production of rhenium nitride

. SOURCIE: Ukrainskly khimicheskiy zhurnal, v. 30, no. 2, 1964, 143-146

TOPIC TAGS: rhenium nitride, RegN, prodgction, rhenium nitriding, supercon~

. ductor, semiconductor, ammoniam perrhenate, x ray analysis, rhenium nitride

B

b

i A
L

1 .

4

;

P

lattice

ABSTRACT: The conditions were investigated for the production of rheni i-,
RPRIBYEDYFOR R EASEs1 08/ Qiké 206 ing G ARDRSA: PELF:&QQJ.ME@W*
semicorductor properties and the high ionization potential (14, 51 ev) of the ni-
trogen atom. Reactions were run with powdered rhenium and ammonium perrhe-
nate with nitrogen and with ammonia in the absence of atmospheric oxygen, The |

- resultant products were subjected to chemical and x- ray analysis. Rhenlum and

L nitrogen heated to 300-800C for 15 and 240 minutes do not form nitrides. Rheni- §

."/2 e LTI




4

: ACCESSION NR: AP4021977

- um and ammonia form a product containing some nitrogen at 250C; at 600C the
nitroger content in the product is about 3. 5%, approximately equivalent to the for-
mula ReyN. The nitrogen content is highest after short periods of heating and
decreasis with prolonged nitriding (250-1200C), e. g. 4.28% in 30 min, , reduc- |
ed to 2, 9% in 60 min. at 500C. This may be caused by the original formation of
_metastable products which gradually change to the stable nitrides. On heating
ammonium perrhenate with ammonia, nitriding starts at 300C, and the nitrogen

- content ngain decreases with prolonged nitriding, e.g. from 7. 3% in 1/4 hour to
0.85% in 23 hours. X-ray analysis showed the products ranging from RegN
to RegN have cubic face-centered lattices. This wide range of homogeneity re-
quires further study. Orig. art. has: 2 tables, ’
ASSOCIATION: Institut metallokeramiki i spetsial'ny*kh splavov AN USSR

(Institute of Metalloceramics and Special Alloys AN un-ssn{

!
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{ | SUBCOLE: 160 - | ' ' NO REF SOV: 006 . *  OTHER: 008

Lol gy 3\
l‘*—

[N -

AT 0t e i ST R

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1

A sy TN N ATl 1.
- . -
a. . 3JdJC for o hy, Extrusticn +f 2e5¢ roawdte s ar LTINS g wtder 3-tig
¢ i 4 5 B ’ . D - 3 b
et Wil g 2ns e o F T B I i Vorardne g f
v : N L Aarine o5 {
DY . e e v o !
e L S P ST U I S S SN .. AU T m o 1nd a
[ fulent ot tnermal expanaicsg of & Reit, nas a2 room

m}“tenﬂ’efﬂ;\&ﬁ&_ depen=—= -

R R

ture-

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510010-1

.AgcesgiON.NR: AP4042116 ‘ $/0073/64/030/007/0667/0670 '
 AUTHOR: Verkhoglyadova, T. S.; L'vov, S, N;; Nemchenko, V. F. i
TITLE 1§6h€"ﬁ?3$3??f§ingrche'nioblum-nicrogen system %
SOURCEt Ukrainskiy khimicheskiy zhurnal, v. 30, no. 7, 1964, 667-670§

TOPIC TAGS: niobium nitrogen system, niobfum nitrogen phase diagram,
niobium nitride, niobium nitrogen alloy, alloy physical property,
alloy structure ' |

ABSTRACT: A series of niobium~nitrogen alloys with a nitrogen content
up to 50 atZ have been investigated. Alloy specimens were obtained
by hot compacting of powders of the required composition at 1850 to
1900C under a pressure of 120—150 kg/cm2, X-ray diffraction and ‘
metallographlc analyses showed the existence of a a~solid solution i
and g-, Y-, t—, and é~-phases (See Fig, 1 of the Enclosure), The !
B-phase appears at a nitrogen content of 2,6 at%; it has a region of !
homogeneity from 23.4 to 33,7 atZ N, The Y-phase could not be iaso~ !
lated, The S-phase was i{solated only in specimens rapidly cooled :
i from the compacting temperature, The @-phase, the solid solution

| card APPROVED FOR RELEASE: 09/01/2001  CIA-RDP86-00513R001859510010-1"
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| ACCESSION NR: AP4042116

'of nitrogen i{n niobium, the mixture of a- and B-phases, and pure

; nlobium have hole-type conductivity the proportion of which decrecases
'with increasing nitrogen content, At a nitrogen content of 27.3 atX,
,the alloy conductivity is predominantly of the electron type; only

i in the region of &' + ¢ phases does hole-type conductivity become
ragain predominant, The composition dependence of resistivity and of
the Hall constant is rather complicated (See Fig, 2 of the Enclosure),
The compositfon dependence of density, thermal emf, and heat conduc~- :
[ttvity vere also determined. Orig, art., has: 4 figures, and 1 table,
! . . N

ASSOCIATION: Institut metallokeramiky 1 spetssplavov AN USSR
 (Institute of Powder Metallurgy and Special Alloys, AN USSR);
Khersonskly pedagogicheskiy institut (Kherson Pedagogic Insticute)
SUBMITTED: ()5Jul63 ATD PRESS: 3068 ‘ ENCL: 01

SUB CODE: I, MM NO REF §0V: 004 - OTHER: 004
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.La@ as ym _.of resistivity and Hall constant,
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DVORIIA, leAe (Kiyav); VERKNOGLIADOVA, T.8. (Xiyov)

frepering raro-earth motal gilicides by urc nelting, Isv, A%
8368, lot, ﬂOaG’M kD '6)0 "m{i 19‘31)

1+ Submitted Moy 4, 1964.
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SOURCE CODE: ua/o”3’7“6/€£»’/660"/66€/0665/0068“g

. (Kiev)} Verkhoglysdova, To 8. (Kiev) 3 ;;/
v . o B e

1, 10333-66 EV.-'P(k)/E‘.«I’.f(m)/E’eTP
AcC NR: AP601kI1 (A)

AUTHORSs Dvorina, L. A

ORG: none _57 \
\

CITLE: Produsing silicides 7&‘ rare metals by arc smelting (
' > 7% /
SOUFCE: AN S85R. Tzvostiya. Metally, noe 6, 1965, 62-66

TOPIC TAGS: gilicide, rare metal alloy, silicon alloy, scandium,

lanthanum, cerium, prase ymium | neodymium ‘
attoy  ymelod chemicol ONoly3is | X Tuy anoWsis

I
}BSTRACT: The formation of silicides of rare motals by arc smelting was experimental-
SR (978 pure), Y(95%), La(9T.98)s \
)
|

1y investigated by alloying 5i(999% pure)!
Co(98%), Pr, and Nd in different ratios and by performing X-Tay phase chemical

analyses on tho resulting alloys. Tables of the jnitial compositions
phase composdtions of the various alloys are presented. It was found that to obtain
the pure gilicidic phase no excesd of either component (over ths stoichiometric
stem, while 8 1,5-=2.0% excess of Si was
necessary for the ¥, Pr, and Nd-Si systems and a 2--3% Si excess for tne La and !
i

Ce-Si systens. Homogenization of the alloys for S--7 hours in & high vacuum
(10"5 wm kg) 18 recommended at 1600K for Sc and Y alloys and at 1370--1570K for

Card 1/2 UDC: 669.85/.86 ]
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ratio) uas necessary for the Sc-Si &y
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performed the x-ray phase analyses,

SUB CODE: 11,20/ SUBM DATE: QlMay6l/

rare earth metals 7/

gcia; c‘x;:;egr, ;:gd :l[ld ;}:.oys. Several new phases were established and are briefly ;
Dapartmem.'. (IT':“ . dyshevskiy of the L'vov State University, Inorganic Chemis |
vovskiy gosudarstvennyy universitet, kafedra neorgaxuchaskoyvkhim:;v

Orig. art, haa:

2 |

6 tables and 1 figura,

ORIG REF: 007/ OTH REFs Q07
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ADTE(ORS: !Verkho {lyadwa, T. SJ(deceased); Yivchar, 6: I‘; Ghdyatmvalciy, Yo, Il |

ORG: Institute .or tha Study of Materials, AN UKCSSR (Insbitut problem o</
materialovedaniya AN L‘krSSRg L'vov State University im, I. Franko {Ltvovskiy 6
gosuda.rstvennyy ‘iniversitet

TITLB Solubility of ‘transition metal disilicides in molybdenum and tungsten
';SOUBDE: .PoroAshknwaya.‘ metallurgiya, no. L, 1966, 69-73-

-{-Top1C 'TAGS:-,,;mbI;g;rbdenum compound,  tungsten compound, transition element, phase

diagram

ABSTRACT ¢ The phase diagrams of the binary systems MoSi, - ReSi ard WSip - ReSi,
‘and the ternary uystem MoSip - WSi, - MeSi, (where Me = Ti, V, Nb, Ta, or Or) wera
‘determined, The nature of the solid phase was determined by x-ray snd microstructural
"methods. The experimental results are presented in graphs and tables (see Fig. 1).
The system H0812 - ReSi2 exhibits a continuous series of solid solutions, and the —
systems WSiy = RaSi, and MoSi, - WS:12 - R9312 show unlimited reciprocal solubility,
The systems MoSi, -~ WSi, - MeSi; show only limited solubility in the solid state.

It is concluded “hat the greater solubility of disilicides in WSir ass compared with

Card 1/2
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- Fig. 1. Regiona of solid E
‘golution formation in f.he B I -
! 7=~ ternary. systems HoSi Bl i
HSiz - MeSig, tenperaturo : |
_ i 1460C, {
. q '
B i zé : m : : o e e ¥
; LR o . AR : i
HoSJ.Z is aasociabed with the decreased stability of the d-elactronic¢ level in W atoms/ _
Orig. art., hass 1 table and 5 figures. : %
-SUB CODEr 11/ - - SUBM DATE: 15Jul6l/ - = ORIG REF: 006/ OTH REF: Q0L
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| TITLE: High«temperature oxidatiog’ of come _rare earth-metal silicides

L b7é§d-66 BT (m)/BWP(t)/ETT  IJP(c) - JO/JG/WB

)"ACC‘N\ peowenn. - (A) SOURCE CODE:  UR[00T6/66/040/009[2250[225% |
AUTHOR: _Verkhoglyadova, T. 8;(Deceased) Dvorina, L. A. Z ,137

ORG: Klev Irstitute of Problems in Material Science (Kiyevskiy Institut Problem
materialovedeniya) !

~7

: 27
SOURCE: Zhurnal fizicheskoy khimii, v. 40, no. 9, 1966, 2250-2254

TOPIC TAGS: Y‘are earth metalysilicide, lanthanum silicide, scandium. silicide, yttri
silicide, cerium silicide, silicide oxidation, OCAMDIVUAL , Y7TTRIVNL, um‘
LANTHANVI ,, CERIVUM 53 METH « OXIDAYION >
ABSTRACT: The oxidation behavior of the scandium, yttrium, lanthanua end cerium
silicides in air at 300—1100C has been studied. Silicide specimens 69.9%-pure

were prepared. by powder-metallurgy methods7( Scandfum silicides, especially mono-
silicide (Sc&i), were found to be the most’'oxidation resistants A dense oxide film
on scandium ponosilicide begins to form at 500C. The film tightly alheres to the
base. Only et 100C does the film lose its protective ability. The lower silicide
ScSi3 and the higher silicide Sc3Sis behave similarly, but the former begins to
oxidize at 300C, the latter at 700C, and the oxide films of both lose protective
ability at 900C. The yttrium, lanthanum and cerium silicides have low oxidation
resistance. A loosening of oxide films and rapid oxidation in all these silicidea be-
gins at-300—-700C. Orig. art. has: 2 tables. (pv)
SUB CODE: 1)/ B8UBM DATE: 19Apr65/ ORIG REP: 008/ ATD PRESS: 5092

1
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f*""::% EW1-(e)/B4T (m) /BP(1) /5P (n) -2 /i) /i

(t)/ExP(y) 1JPl¢)
/ACCESSION NR: A25018245

UR/0078/65/010/001/1598/1602

546.65 281 2z
AUTHOR: _Dvorina, L. A.; Verkhoglyadova, T. 8. y a2
5 = =ALLRLUR TN |
__|TITLE: Gynthesin of rare earth metal silicides in vacuum 4 é
: | ] TN 2

"|SOURCE: Zhurnal neorganicheskoy khimii, v. 10, no. T, 1965, 1598-1602

TOPIC TAGS: scandium, yttrium,
cide, rare earth metal silicide

lenthanum, cerium, rare earth metel, sflicon, gi{li-

. |ABSTRACT: Obtatning seandlum, yttrium, lanthanum, und cerium disilleides according
. ito the: reactiona: _ e

Mo(Y, La)s0; + 75i = 3Me(Y; La)Sis + 35i0} R
 3Mo(So, Y)105 +: 4051 = 2Me(Sc, Y)sSis 4 95104 :
_.and_ Ce0: 1 4Si = CoSis + 25i04

S — —

has ‘been vimfeétigt}ited; The initial materials vere SczQ_a,,,,,Y203,_,La203.,,;andrCeoz i
oxides-roagted-at-1200K;

“and "high-purity polycrystal silicon. Powders of the initial =~
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CESSION NR: AP5018245 : N
ere mixéd for 24--30 hr, pressed into briquets
and heated in @& vacuum furnace at 1500—-—1900K

4 to 270—300 mesh ¥
jtions for obtaining

5—7 wm high,
howed that the optimal cond

: omponents groun
{1k pm in diameter and

 lgor LN hr. Tre experiments 8
SciSis, YgSis. snd YSi; ere: tempereature 1770 £30K, holding time 2--3 hr, vacuum
10""—10" mn Y4;; for LaSi, and CeSi,* temperature 170017508, holding time 1--2 hr,
vacuum 10"‘—10"5 mm Hg. The vecuum 10""--10'S mm Hg must be mainteined to obt.ain
|the ailicides of reactive purity. The increase of vacuum affects the purity of sili-
_.#ides, end lowers the temperature and holding time. Orig. art. has: L {igud®,
and 5 taplese———————— L ()
' |upMITTED:  251%eb6l - ENCL: 00 | suB CODE: 1L, MM
R OTHER: OO ATp PRESS: #9067

i |no rep sov: 0T
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L8886 BWT(m)/BHP(w)/BNG(m)/T/BP(L)HE(0)  1P(c) RUAfID ot
T ACCESSICH HR: AP5016538 o UR/0126/65/01/066/0338/03L £y
AUTHOR: Samsonov, G. V.; Verkhoglyadova, T. 5.3 _I_)vori;g_:_a_‘,__b. A a3 ;
e o ITTTHTEY T TETETT W
| TITLE: Hardness of certain rare earth gilicides |
i T 945y 3] 77 ' i
SOURCE: Fizika metallov i metallovedeniye, v. 13, no. 6, 1965, 939-941 i

TOPIC TAGS: hardness, lanthanum compound, yttrium compound, scandium compound,
cerium comjound, praseodymium ccmpound, neodymium compound, silicide

)

ABSTRACT: The microhardness of silicides of gcandium, yttrium, lanthanum, cerium,
praseodymiim, Bnd asodymium wag studied with a FHT-3 ingtrument . In all the sili-
" cide phase: studied, & change' in microhardness with the lsad wis observed up to
a certain value of the load, beyond which the microhardness changed negligibly.
= =i This confiimed the dependence of microhardness ca load esployed uhich was estab-
lighed ear ier., The lowest hardness in each system is displayed by the phases
fichest in silicon, 1. e., phases in which the covalent bond Si-5i is strong ang
the Me-5i lond weak. The tendency of silicon atoms to ferm cevalent bonde with
one anotha causes such a strong differentiation of groups of natal atoms that
bound structural clements of metal and cilicon atoms ave formed, thaieby decrsasing
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the hardness of silicides., The marked difference in the nature of S$i-5i and Me-3i:

- bonds in higher silicices also accounts for the appcarance of semiconducting pro- -

“perties in lanthanum silicide above 500“C and in cerium silicicdes. The greatest

: hardness and brittleness is shown by rare earth monosilicides, as a resuit of tha i

i mest uniform electron density distribution and a strong influence of the He-Si L
! bond., In lower silicides (MegSij) of the CrsBz-type structure., the metal-metal '

bond predoninates, causing their hardness to be greater than that of digilicides,

't orig. art, has: 1 figure, 2 tables.

! ASSOCIATION: Institut problem materialovedeniya AN Ukr§SR (Institute of Problems
of Materials Science, AN UKrSSR) ,y +~

| SUBMITTED: 30Junél ENCL: 00 " SUB CODE: ZC, 35

' NO REF SOV: 006 OTHER: 003

b o
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1 AUTHOR;,;v.jg:khgglxadova, T. S, ; Dvorina, L. A, »5
—— e SO . M‘ <

| TITLE: Vacuum thermal method for obtaining titanium silicides = "7

| TOPIC TAGS: titanium compound, silicide, vacuum furnace

| |

! !

| |
N . S 7g ~ |

; SOURCE: Zhurnal prikladnoy khimii, v, 38, no. 8, 1 65, 1716--1726 'f

s

| |

7 ( investigation of conditiong i
| necessary for obtaining silicide phases of titanium, Starting materials were

b’silicon (99. 9%) and titanium dioxide (98. 0%). The titanium dioxide was ,p}:gyiousl}i
| calcined in a muffle furnace-at 900-3 0-C to-eliminate volatile contaminants and |
{ moisture. Euperiments on the reduction of titanium dioxide with silicen with the

i formation of the silicide phages were carried out in a vacuum furnace at a temper=
; ature of 1200-2100 K under a vacuum on the order of 102 ..19-4 mm Hg. After

al and X-ray phage analysig.
inxide is reduced to the lower
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: } oxides, while at 1500- 1550 C there appear lines of a higher titanium gilicide. \
1At 1600-1650 K, the silicon and all of the reduced titanium are completely bound

i
! !
i in titanium disilicide. The following state, which proceeds fastest at 1720~ 17801(; &
| leads to reduction of titanium oxide and penetration of the reduced titanium into ‘ B
! the disilicide, with interlocking of its lattice into the lattice of titanium monosili=|
| cide. Further increase in temperature leads to an acceleration of the reaction ‘
i
i
|

| leading to the formation of TigS3. At a vacuum of 107 2.-10-3 mm Hg, Ti5S3
forms at a temperature of 1800-1900 K. The following optimum operating condi-
! btaining titanium silicides by this method:

' l TigSq--18(:0-1900 ¢, residence time 1 wour; TiSi--1150-1800 K, residence time
1.5-2 hours; TjiSg~-1650-1700 K, residence time 1-1. 5 hours. Recommended
fjgepttﬁof—vaiggggp:jsjdentical for all cases -~10" 3.-10% mm Hg. Orig. art. has:
6 figures end 3 'ables — -~ T R

~z_# -1
: ,,;;,;*": —

|
| tionsg are recommended for o

- ASSOCIATION: “None == o e
| SUBMITTHD: 18Dec83 ENCL: 00 — - SUB CODE:MM=—"—~
| NR REF SOV: 013 - OTHER: 005 | -
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in relation to the structural and

Changes in the cerebral matter bl.neirokhir. 4:277- -
gz;l:xgsécal peculiarities of brain tumors. Probl.n (MIRA 13:11)

" (BRAIN--TUMORS)
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